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DQG OHJDOZRUN LQFOXGHG FRQVLGHUDWLRQ RI WKH ULVNV DQG EHQHILWV WR WKHPDULQH HQYLURQPHQWZLWKLQ WKH FRQWH[W RI LQFUHDVLQJ
DWPRVSKHULF&2DEVRUSWLRQE\WKHRFHDQV7KHFRQFOXVLRQRIWKLVZRUNZDVWKDWWKH&RQYHQWLRQVVKRXOGPRYHWRUHPRYH WKHLU
SURKLELWLRQV WKDW DSSOLHG WR FHUWDLQ &2  JHRORJLFDO VWRUDJH SURMHFW FRQILJXUDWLRQV VR DV WR IDFLOLWDWH DQG WR UHJXODWH
HQYLURQPHQWDOO\VDIH&2 JHRORJLFDOVWRUDJH,QWLPHVFDOHVIDVWHUWKDQPRVWDQWLFLSDWHGWKH /RQGRQ3URWRFROZDVDPHQGHGLQ
1RYHPEHU  DQG 263$5ZDV DPHQGHG LQ -XQH  7KH DFWXDO DPHQGPHQWV LQFOXGH YDULRXV SURYLVLRQV FRQGLWLRQV DQG
UHVWULFWLRQVVRDVWRRQO\DOORZHQYLURQPHQWDOO\VRXQG&2VWRUDJH7KHVHSURYLVLRQVDQGWKHLULPSOLFDWLRQVIRU&&6UHJXODWLRQ
DQG SURMHFWV DUHGHV FULEHG LQ WKLV SDSHU ,Q WKLV SURFHVV WKUHH GHWDLOHG JXLGHOLQHV ZHUH SURGXFHG IRU ULVN DVVHVVPHQW DQG
PDQDJHPHQWRI&2VWRUDJH7KHVHJXLGHOLQHVDQGWKHLULPSOLFDWLRQVIRU&&6UHJXODWLRQDQGSURMHFWVDUHGHVFULEHG6RPH NH\
SULQFLSOHVIURPWKH/RQGRQDQG263$5&2 GHYHORSPHQWVDUHQRZEHLQJUHIOHFWHGLQWKH(XURSHDQ&RPPLVVLRQ¶VSURSRVHG









PDLQ UHTXLUHPHQWV ZKLFK PDQ\ KDYH LGHQWLILHG IRU &&6 WR UHDFK ZLGH GHSOR\PHQW DUH LQ WKUHH PDLQ DUHDV
WHFKQRORJ\ GHYHORSPHQW WR UHGXFH FRVWV HFRQRPLF LQFHQWLYHV WR HQ FRXUDJH &&6ZKHQ LW LV DQ DGGLWLRQDO FRVW RQ
RSHUDWLRQVDQGUHJXODWRU\GHYHORSPHQWWRUHPRYHUHJXODWRU\EDUULHUVZKLOVWHQVXULQJHQYLURQPHQWDOSURWHFWLRQ)RU
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7KH/RQGRQ&RQYHQWLRQDQGLWV3URWRFRO >@ LV WKHJOREDODJUHHPHQW UHJXODWLQJGXPSLQJRIZDVWHVDW
VHD! 7 KH &RQYHQWLRQ FRQVLVWV RI  FRXQWULHV DQG WKH 3URWRFRO  FRXQWULHV DV RI  6HSWHPEHU  7KH




+RZHYHULWDSSHDUHGWKDWWKH3URWRFROEHFDXVHLWLQFOXGHGWKHVXE VHDEHG LQ LWVVFRSHFRXOGSURKLELWVHYHUDO&&6
SURMHFW VFHQDULRV LQFOXGLQJ&2 IURP DQ RQVKRUH VRXUFH WR DQ RIIVKRUH SODWIRUP IRU LQMHFWLRQ LQWR D VXE VHDEHG




7KH /RQGRQ &RQYHQWLRQ DQG 3URWRFRO KDV D 6FLHQWLILF *URXS ZKLFK PHHWV RQFH D \HDU LQ EHWZHHQ WKH DQQXDO
&RQYHQWLRQ PHHWLQJV 7KLV 6FLHQWLILF *URXS LV XVHG WR DVVHVV DQG XQGHUVWDQG DQG PDNH UHFRPPHQGDWLRQV WR WKH
/RQGRQ&RQYHQWLRQ DQQXDOPHHWLQJV RQ D UDQJH RI LVVXHV GUDZLQJ XSRQ EHVW VFLHQWLILF NQRZOHGJH LQ WKH DUHD ,Q
 WKH6FLHQWLILF*U RXSZDVWDVNHGWRDVVHVV WKHSRWHQWLDO ULVNVDQGEHQHILWV IRU WKHPDULQHHQYLURQPHQW RI&&6
LGHQWLI\JDSVLQNQRZOHGJHDQG UHDFKDYLHZRQWKHLPSOLFDWLRQVRIWKLVWHFKQRORJ\IRUWKHPDULQHHQYLURQPHQW 7KH
6FLHQWLILF*URXS¶VFRQVLGHUDWLRQRI&&6VWDUWHG ZLWKDGHGLFDWHG&&6ZRUNVKRS LQ/RQGRQ LQ0D\RUJDQLVHG
E\WKH8.IROORZHGE\HVWDEOLVKLQJDWHFKQLFDOZRUNLQJJURXSZKLFKPHWLQ0D\$SULODQG$SULO
LQ1RUZD\DQG8.,QWKLVZRUNLQJJURXS&&6DQGPDULQHHQYLURQPHQWH[SHUWVSURYLGHGLQIRUPDWLRQWRDVVLVWWKH
6FLHQWLILF *URXS LQ LWV DVVHVVPHQW RI WKH ULVNV DQG EHQHILWV WR WKH PDULQH HQYLURQPHQW ZLWKLQ WKH FRQWH[W RI
LQFUHDVLQJ DWPRVSKHULF &2 DEVRUSWLRQ E\ WKH RFHDQV ([DPSOHV RI WKH HYLGHQFH XVHG DUH VKRZQ KHUH )LJXUH 
GHPRQVWU DWHVWKHFKDQJHVRFFXUULQJLQRFHDQFKHPLVWU\GXHWRDWPRVSKHULF&2 EHLQJ DEVRUEHG >@$SSUR[LPDWHO\ 
RI&2 HPLWWHGVLQFH WKH LQGXVWULDO UHYROXWLRQKDVEHHQDEVRUEHGE\ WKHRFHDQVDQG WKHVFDOHRI WKHHIIHFW LV
ODUJH ZLWK VLJQLILFDQW FRQVHTXHQFHV IRUPDULQHHFRV\VWHPVFUHDWLQJERWKNQRZQ LPSDFWVVXFKDVRQ WKHFDOFLI\LQJ
SK\WRSODQNWRQ DQG LPSDFWV RI DPRUH XQNQRZQ QDWXUH EHFDXVH RI WKH FRPSOH[LWLHV RI LQWHUDFWLRQV RI WKHPDULQH
FKHPLVWU\DQGHFRV\VWHPSURFHVVHV 
6LPXODWHG DQG REVHUYH GPDULQH S+
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)LJXUH &KDQJHVRFFXUULQJLQR FHDQFKHPLVWU\   )LJXUH S+FKDQJHVGXHWRVLPXODWHG&2 SOXPHP




WKH HIIHFWV RI D ODUJHVFDOH SURORQJHG &2 UHOHDVH RQ WKH GHHS RFHDQ S+ >@:RUN KDV DOVR EHHQ XQGHUWDNHQ WR
PRGHOWKHLPSDFWVRIODUJHVFDO HUHOHDVHIRUDVKDOORZVHDHQYLURQPHQW>@>@7KHFRQFOXVLRQRIWKLVDVVHVVPHQWE\
WKH 6FLHQWLILF*URXSZDV WKDW&&6ZDV WHFKQLFDOO\ IHDVLEOH WKH ULVNVZHUH UHODWLYHO\ VPDOO LQ SHUVSHFWLYHZLWK WKH
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XQGHUWDNHQ WR LQWHUSUHW WKH &RQYHQWLRQ DQG 3URWRFRO DQG LQ LWV FRQFOXVLRQV LW ³ DFNQRZOHGJHG WKDW &2
VHTXHVWUDWLRQKDGDUROH WRSOD\DVSDUWRIDVXLWHRIPHDVXUHV WR WDFNOH WKHFKDOOHQJHRIFOLPDWHFKDQJHDQGRFHDQ
DFLGLILFDWLRQ DJUHHG WKDW WKH/RQGRQ&RQYHQWLRQDQG3URWRFROZHUHDSSURSULDWHJOREDO LQVWUXPHQWV WRDGGUHVV
WKH LPSOLFDWLRQV RI &2 VHTXHVWUDWLRQ IRU WKH PDULQH HQYLURQPHQW  UHFRJQL]HG WKDW WKHUH ZHUH YDU\LQJ
LQWHUSUHWDWLRQV RI KRZ ERWK LQVWUXPHQWV DSSO\ LQ  GLIIHUHQW FLUFXPVWDQFHV WR &2 VHTXHVWUDWLRQ DQG  DJUHHG WR
FRQVLGHU KRZ EHVW WR IDFLOLWDWH DQGRU UHJXODWH &2 VHTXHVWUDWLRQ LQ VXE VHDEHG JHRORJLFDO VWUXFWXUHV XQGHU WKH
3URWRFRO DQG WKH&RQYHQWLRQ ´ >@$ZRUNLQJ JURXS WKHQ XQGHUWRRN OHJDOZRUN VXSSRUWHG E\ WHFKQLFDO H[SHUWV WR
FRQFOXGH RQ WKH EHVW ZD\ WR UHPRYH WKH XQFHUWDLQW\ RQ WKH SURKLELWLRQV $Q DPHQGPHQW WR WKH 3URWRFRO WR WKH
/RQGRQ&RQYHQWLRQZDV GUDIWHGE\ WKLV JURXS DQG SURSRVHG LQ $SULO  E\ $XVWUDOLD DQG VXSSRUWHG E\ 8.
1RUZD\)UD QFHDQG6SDLQ7KLVZDVYRWHGRQDQGDJUHHG LQ1RYHPEHUDQGFDPH LQWR IRUFHRQ)HEUXDU\






 WKH\ FRQVLVW RYHUZKHOPLQJO\ RI FDUERQ GLR[LGH  7KH\ PD\ FRQWDLQ LQFLGHQWDO DVVRFLDWHG
VXEVWDQFHVGHULYHGIURPWKHVRXUFHPDWHULDODQGWKHFDSWXUHDQGVHTXHVWUDWLRQSURFHVVHVXVHGDQG 
 QRZDVWHVRURWKHUPDWWHUDUHDGGHGIRUWKHSXUSRVHRIGLVSRVLQJRIWKRVHZDVWHVRURWKHUPDWWHU´ 
          >$QQH[@




HQYLURQPHQW )RU ULVN DVVHVVPHQW DQG PDQDJHPHQW RI VXFK DFWLYLWLHV WKH\ SURGXFHG WKH 5LVN $VVHVVPHQW DQG
0DQDJHPHQW )UDPHZRUN IRU &26H TXHVWUDWLRQ LQ 6XEVHDEHG *HRORJLFDO 6WUXFWXUH NQRZQ DV WKH 5$0) >@
ZKLFK DOVR KHOSHG WKHP XQGHUVWDQG WKH SURFHVVHV DQG ULVNV EHWWHU WKHPVHOYHV 7KH\ WKHQ SURGXFHG 6SHFLILF
*XLGHOLQHVIRU$VVHVVPHQWRI&26WUHDPVIRU'LVSRVDO LQWR6XEVHDEHG*HRORJLFDO)RUPDWLRQNQRZQDVWKH&2
6SHFLILF *XLGHOLQHV RU VRPHWLPHV DV WKH &2 :DVWH $VVHVVPHQW *XLGHOLQHV±:$* >@ %RWK WKHVH JXLGHOLQHV
SURYLGH DQ HQYLURQPHQWDO LPSDFW DVVHVVPHQW SURFHVV ZLWK IDFWRUV WR EH FRQVLGHUHG VSHFLILFDOO\ IRU &2VWRUDJH





 6LWHFKDUDFWHULVDWLRQ ±FDSDFLW\LQWHJULW\OHDNDJHSDWKZD\VPRQLWRULQJRSWLRQVVXUURXQGLQJDUHDPRGHOOLQJRI&2 
EHKDYLRXU
 ([SRVXUHDVVHVVPHQW ±SURSHUWLHVRI&2 VWUHDPH[SRVXUHSURFHVVHVDQGSDWKZD\VOLNHOLKRRGVFDOH  (IIHFWVDVVHVVPHQW ±FRQVHTXHQFHVVHQVLWLYLW\RIVSHFLHVFRPPXQLWLHVKDELWDWVRWKHUXVHUV 
 5LVNFKDUDFWHULVDWLRQ ±LQWHJUDWHVH[SRVXUHDQGHIIHFWVHQYLURQPHQWDOLPSDFWOLNHOLKRRG
 5LVNPDQDJHPHQW ±OHDNSUHYHQWLRQ PRQLWRULQJRI&2 VWUHDPVZLWKLQDQGDERYHIRUPDWLRQV ±OLQNHGWRS HUIRUPDQFH
PRQLWRULQJDQGPLJUDWLRQGHWHFWLRQDQGPRQLWRULQJVHDIORRUZDWHUDQGELRORJLFDOLIOHDNDJHLVVXVSHFWHG PLWLJDWLRQ

5HJDUGLQJPRQLWRULQJ  WKH5$0) JXLGHOLQHV GUDZ XSRQ WKH LQIRUPDWLRQ FRQWDLQHG LQ WKH ,3&&*+**XLGHOLQHV
>@ ,WSODFHVPRQLWRULQJ WHFKQLTXHV LQWR WZRFDWHJRULHV WKRVHIRUPHDVXULQJSHUIRUPDQFHZLWKLQWKHJHRORJ\DQG
WKRVH IRU PRQLWRULQJ ZKHQ OHDNDJH LV VXVSHFWHG 7KH ODWW HU DUH PRUH GHWDLOHG DQG DOVR FDQ PHDVXUH LPSDFWV DQG
LQFOXGH PRQLWRULQJ RI VHD ZDWHU FKHPLVWU\ DQG HFRORJLFDO HIIHFWV (PSKDVLV LV PDGH WKDW WKH PRQLWRULQJ DFWLYLWLHV
KDYH WR EH UHYLVHG LQ WKH OLJKW RIPRQLWRULQJ UHVXOWV  DQG IROORZLQJ WKH ,3&& *+* *XLGHOLQHV WKH IUHTXHQF\ RI
PRQLWRULQJFDQEHUHGXFHGDVFRQILGHQFHJURZVLQWKHVHFXULW\RIVWRUDJH$OVRIROORZLQJWKH,3&&*XLGHOLQHWKH
5$0)UHFRJQLVHVWKDWHDFKVWRUDJHVLWHZLOOEHGLIIHUHQWDQGVRVLWHFKDUDFWHULVDWLRQDQGULVNDVVHVVPHQWVVKRXOGEH
RQDVLWHE\VLWHEDVLV  7KH5$0)JXLGHOLQHV DOVR SURYLGH D XVHIXO VXPPDU\ RI VRPH OHDNDJHPLWLJDWLRQ RSWLRQV
T. Dixon et al. / Energy Procedia 1 (2009) 4503–4510 4505
 $XWKRUQDPH (QHUJ\3URFHGLD  ±
6HFWLRQ   2YHUDOO WKH SULPDU\ IRFXV RI WKH 5$0) LV RQ JHRORJLFDO VWRUDJH LQ GHSOHWHG K\GURFDUERQ








 :DVWH3UHYHQWLRQ$XGLW ±QRWGLUHFWO\SHUWLQHQWWR&&6 
 &RQVLGHUDWLRQRI:DVWH0DQDJHPHQW2SWLRQV ±QRWGLUHFWO\SHUWLQHQWWR&&6 
 &KHPLFDODQ G3K\VLFDO3URSHUWLHV ±FKDUDFWHULVDWLRQRIWKH&2 VWUHDP
 $FWLRQOLVW ±VFUHHQLQJIRUDFFHSWDELOLW\RIVXEVWDQFHVWREHGLVSRVHGLQWKLVFDVHWKH&2 VWUHDPLQFOXGLQJLPSXULWLHV 
 6LWHVHOHFWLRQDQG&KDUDFWHULVDWLRQ ±ERWKRIWKHVWRUDJHIRUPDWLRQDQGRI WKHPDULQHDUHDGUDZLQJXSRQWKH,3&&
65 LQFOXGLQJ HYDOXDWLRQ RI SRWHQWLDO H[SRVXUH WR &2  DQG RWKHU VXEVWDQFHVPRELOLVHG E\ WKH&2  LGHQWLILFDWLRQRIOHDNDJHSDWKZD\VDQGSUREDELOLWLHVPRGHOOLQJRIWKH&2 EHKDYLRXU
 $VVHVVPHQW RI SRWHQWLDO HIIHFWV  ± EULQJLQJ DOO WKH DERYH WRJHWKHU LQWR D ULVN DVVHVVPHQW DQG SURGXFLQJ DQ LPSD FW
K\SRWKHVLV
 0RQLWRULQJDQGULVNPDQDJHPHQW ±WRYHULI\WKHVLWHPDQD JHPHQWDQGWKDWSHUPLWFRQGLWLRQVDUHEHLQJPHWDGHWDLOHG
PRQLWRULQJSURJUDPPHGHILQHGIURPWKHUHVXOWVRI WKHLPSDFWK\SRWKHVLVLQFOXGLQJDPLWLJDWLRQSODQLQWKHHYHQWRI
OHDNDJH
 3HUPLWDQGSHUPLWFRQGLWLRQV ±WKHLQIRUPDWLRQUHTXLUHGIRUDQGLQDSHUPLW 

5HILQHPHQWVDGGHG WR WKH&2 6SHFLILF*XLGHOLQHV LQFOXGHG D IXUWKHU GHILQLWLRQ RI WKH&2 VWUHDP ZKLFK FODUL ILHV
WKDW VXEVWDQFHV FDQ EH DGGHG WR DVVLVW &&6  ³ WKH &2 VWUHDP FRQVLVWLQJ RI   &2  LQFLGHQWDO DVVRFLDWHG
VXEVWDQFHV GHULYHG IURP WKH VRXUFH PDWHULDO DQG WKH  FDSWXUH DQG VHTXHVWUDWLRQ SURFHVVHV XVHG   VRXUFH  DQG
SURFHVVGHULYHG VXEVWDQFHVDQG DGGHGVXEVWDQFHVLHVXEVWDQFHVDGGHGWRWKH&2VWUHDPWR HQDEOH RU LPSURYH
WKHFDSWXUH DQG VHTXHVWUDWLRQ SURFHVVHV´ >VHFWLRQ@ 

2Q&2 VWUHDP SXULW\ WKH 6FLHQWLILF *URXS FRQFOXGHG WKDW UDWKHU WKDQ VWLSXODWLQJ D JHQHULF VWDQGDUG IRU VWUHDP
SXULW\JLYHQWKDWWKHRYHUDOOUHTXLUHPHQWLVIRUHQYLURQPHQWDOVDIHW\WKHOHYHOVRIWKHVHLPSXULWLHVVKRXOGEHUHODWHG
WRSRWHQWLDO LPSDFWVRQWKHLQWHJULW\RIVWRUDJHDQGWUDQVSRUWDQGDVVHVVHGRQDFDVH E\FDVHEDVLV UHFRJQLVLQJ WKH
QDWXUDOY DULDWLRQ LQ VWRUDJH VLWH FKDUDFWHULVWLFV DV LQ ,3&& 65 >@ DQG ,3&& *+* >@ DQG GLIIHUHQW WUDQVSRUW 
FRQVWUXFWLRQV )RU H[DPSOH DQ LPSXULW\ RI FRQFHUQ LV +6 ZKLFK FDQ RFFXU LQ VPDOO DPRXQWV IURP VRPH &&6
WHFKQRORJLHVKRZHYHUSLSHOLQHVFDQEHGHVLJQHGWRUHVLVW+6DQGVRPHVWRUDJHVLWHV VXFKDVGHSOHWHGRLO DQGJDV
UHVHUYRLUVPD\WKHPVHOYHVEHULFKLQ+ 6DW OHYHOVIDUJUHDWHU WKDQLQWKH&2 VWUHDP6HWWLQJDQDUELWUDU\OHYHOIRU
&2ZRXOG QRWQHFHVVDULO\ LPSURYHWKHVHFXULW\RIVWRUDJHDQGFRXOGKDYH SHUYHUVH HIIHFWV IRU H[DPSOH SXULI\LQJ
&2VWUHDPV IXUWKHU WKDQQHFHVVDU\ WKXVL QFUHDVLQJ WKH HQHUJ\SHQDOW\ IRU&2 FDSWXUH DQG LQFUHDV LQJHPLVVLRQV 
IURPWKHFDSWXUHSURFHVVHV6HWWLQJDQDUELWUDU\OHYHO WRRKLJK FRXOGDOVRH[FOXGHFHUWDLQ&&6WHFKQR ORJLHV VXFK DV
R[\IXHODQG ,*&&,QWHJUDWHG*DVLILFDWLRQ&RPELQHG&\FOH 7KLVSULQFLSOHLVGHVFULEHGLQWKH6SHFLILF*XLGHOLQHV
> VHFWLRQ @ DQG LVZK\ WKH JHQHUDO SKUDVH ³ FRQVLVW RYHUZKHOPLQJO\ RI FDUERQ GLR[LGH´ LV XVHG LQ WKH OHJDO
DPHQGPHQW 

7KH 6SHFLILF *XLGHOLQHV SURYLGH JXLGDQFH RQ SHUPLWWLQJ DQG SHUPLW FRQWHQWV $ NH\ UHTXLUHPHQW LGHQWLILHG LV WKDW
SHUPLWV DQG SHUPLW DSSOLFDWLRQV VKRXOG FRQWDLQ LQIRUPDWLRQ RQ WKH &2 VWUHDP FRPSRVLWLRQ DQG D ULVN
PDQDJHPHQW SODQ ZKLFK KDV LWVHO I WR LQFOXGH D P RQLWRULQJ SODQ RSHUDWLRQDO DQG ORQJ WHUP DQG UHSRUWLQJ
UHTXLUHPHQWV  DP LWLJDWLRQ DQG UHPHGLDWLRQ SODQ IRU LQ WKH HYHQW RI OHDNDJH  DQG D V LWH FORVXUH SODQ ZLWKSRVW 
FORVXUHPRQLWRULQJ > VHFWLRQ @ 3HUPLWV VKRXOG EH UHYLHZHG DW UHJXODU LQ WHUYDOV DQG VKRXOG WDNH LQWR DFFRXQW
DQ\FKDQJHVLGHQWLILHGIURPWKHPRQLWRULQJDQGXSGDWHGULVNDVVHVVPHQWV 

%RWK WKHVH JXLGHOLQHV DUH IRU JXLGDQFH VR DV WR HQFRXUDJH EHVW SUDFWLF H LQ WHUPV RI SURWHFWLRQ RI WKH PDULQH
HQYLURQPHQW EXW WKHUH LV QR OHJDO UHTXLUHPHQW IRU DQ\ FRXQWU\ WR KDYH WR XVH WKHP MXVW HQFRXUDJHPHQW DQG SHHU
SUHVVXUHIURPRWKHU/RQGRQFRXQWULHVDQGVWDNHKROGHUVVXFKDVQRQ JRYHUQPHQW DO RUJDQLVDWLRQV 1*2V
 
263$5&RQYHQWLRQ 
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/RQGRQ 3URWRFRO 8QOLNH /RQGRQ WKH OHJDO FRQVLGHUDWLRQ RI &&6 UHDFKHG PRUH FHUWDLQ FRQFOXVLRQV >@ DQG
FRQFOXGHGWKDWFHUWDLQ&&6SURMHFWFRQILJXUDWLRQVZHUHSURKLELWHGGHSHQGLQJRQWKHURXWHWDNHQE\WKH&2 WRWKH
VWRUDJH VLWH ,W SURKLELWHG RQVKRUH &2 JRLQJ WR D VWRUDJH VLWH YLD DQ RIIVKRUH SHWUROHXPUHODWHG SODWIRUP  D OLNHO\




263$5VWDUWHGFRQVLGHULQJ&&6IROORZLQJDVHPLQDULQ2FWREHU LQWKH8. RQWKHLPSOLFDWLRQVRI&&6 IRUWKH
PDULQH HQYLURQPHQW  ,Q  D GHGLFDWHG 263$5ZRUNVKRS RQ&&6 ZDV KHOG LQ1RUZD\7 KHUH ZDV VXEVHTXHQW
SURGXFWLRQ RI WZR LQIRUPDWLRQ SDSHUV RQ DVVRFLDWHG LVVXHV D WHFKQLFDO UHYLHZ DQG D UHYLHZ RI WKH HQYLURQPHQWDO
LPSDFWVRI&2 > @ ,Q WKH OLJKW RI WKHZRUN RQ WKH /RQGRQ  3URWRFRO DPHQGPHQW LQ  263$5 VWDUWHG OHJDO
ZRUN WR FRQVLGHU LWV RZQ DPHQGPHQW DQG VWDUWHG D WHFKQLFDO JURXS WR DVVHVV DQG UHILQH IRU 263$5 SXUSRVHV WKH
/RQGRQ 5$0)  7KLV ZRUN UHVXOWHG LQ JXLGDQFH FDOOHG WKH 263$5 )UDPHZRUN IRU 5LVN $VVHVVPHQW DQG
0DQDJHPHQWRI6WRUDJHRI&26WUHDPVLQ*HRORJLFDO)RUPDWLRQVNQRZQDVWKH)5$0>@ 

7KH VWUXFWXUH RI WKH 263$5 )5$0PLUURUV WKDW RI WKH /RQGRQ 5$0) ZLWK WKH VDPH SXUSRVH 7KH SULQFLSOHV







GHDOLQJ ZLWK RIIVKRUH VRXUFHV 7KHVH DPHQGPHQWV ZHUH SURSRVHG LQ  E\ 1RUZD\ DQG FR VSRQVRUHG E\ 8.
1HWKHUODQGVDQG)UDQFH$VZHOODVWKH)5$0JXLGHOLQHVZHUHSURGXFHGRQKRZWRXVHWKH)5$0 WKHVHZHUH WKH
263$5*XLGHOLQHV IRU 5LVN $VVHVVPHQW DQG0DQDJHPHQW RI 6WRUDJH RI &2 6WUHDPV LQ *HRORJLFDO )RUPDWLRQV
NQRZQDVWKH263$5*XLGHOLQHVZKLFKLQFOXGHGWKH)5$0DVDQLQWHJUDODQQH[> @ 

263$5 ZDV DPHQGHG LQ -XQH  E\ FRQVHQVXV 7KH OHJ DO DPHQGPHQWV ZHUH VLPLODU WR /RQGRQ¶V EXW ZLWK DQ
DGGLWLRQDOFRQGLWLRQ
³&2VWUHDPVIURP&2 FDSWXUHSURFHVVHV IRUVWRUDJH  SURYLGHG
 ,QWRDVXEVRLOJHRORJLFDO IRUPDWLRQ
 &RQVLVW RYHUZKHOPLQJO\ RI &2 0D\ FRQWDLQ LQFLGHQWDO DVVRFLDWHG VXEVWDQFHV GHULYHG IURP WKH
VRXUFHPDWHULDODQGFDSWXUHDQGVHTXHVWUDWLRQSURFHVVHVXVHG 
 1RZDVWHVRURWKHUPDWWHUDUHDGGHGIRUWKHSXUSRVHRIGLVSRVDO 
 7KH\ DUH LQWHQGHG WR EH UHWDLQHG SHUPDQHQWO\ DQG ZLOO QRW OHDG WR VLJQLILFDQW DGYHUVH




$W WKH VDPH WLPH 263$5 3DUWLHV DGRSWHG D µ'HFLVLRQ¶ D OHJDO GHFLVLRQ WRPDNH XVH RI WKH263$5*XLGHOLQHV
REOLJDWRU\ >@ ZKHQ LVVXLQJ SHUPLWV IRU JHRORJLFDO VWRUDJH RI &2 ,Q /RQGRQ WKH VLPLODU JXLGHOLQHV DUH IRU
JXLGDQFH RQO\ WKRXJK WKH /RQGRQ 3URWRFRO LQFOXGHVPRUH GHWDLOHG SURYLVLRQV RQ WKH LVVXLQJ RI SHUPLWVZLWKLQ DQ
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L PRQLWRULQJDQG UHSRUWLQJ UHTXLUHPHQWV 
LL PLWLJDWLRQDQGUHPHGLDWLRQRSWLRQVLQFOXGLQJWKHSUH FORVXUH SKDVHV DQG 
LLL DUHTXLUHPHQWIRUDVLWHFORVXUHSODQLQFOXGLQJD GHVFULSWLRQRISRVW FORVXUHPRQLWRULQJDQG
PLWLJDWLRQDQGUHPHGLDWLRQRSWLRQVPRQLWRULQJVKDOOFRQWLQXHXQWLOWKHUHLVFRQILUPDWLRQWKDWWKH
SUREDELOLW\RIDQ\IXWXUHDGYHUVHHQYLURQPHQWDOHIIHFWVKDVEHHQUHGXFHGWRDQLQVLJQLILFDQWOHYHO 
          >6HFWLRQ@
7KHSRLQWLQSDUWLLLRQPRQLWRULQJPHDQVWKDWPRQLWRULQJPD\FHDVHZKHQFRQILGHQFHH[LVWVLQWKHVHFXULW\RIWKH
&2 VWRUDJH UHIOHFWLQJ WKH ,3&&*+**XLGHOLQHV >@ 7KH263$5'HFLVLRQ DOVR LQFOXGHG WKH UHTXLUHPHQW IRU
UHSRUWLQJLQFO XGLQJSRVWFORVXUHUHSRUWVDQGDUHSRUWLQJWHPSODWH$SSHQGL[

7KH263$5*XLGHOLQHVVXPPDULVH WKH)5$0GHVFULEHZKHQ WRXVH WKH)5$0LQ WKHSURMHFW OLIHF\FOHDQG OLVWV
WKHUHSRUWLQJUHTXLUHPHQWVLQPRUHGHWDLO>@7KHUHSRUWLQJUHTXLUHPHQWVOLVW  WKH HOHPHQWVZKLFK FDQ EH LQFOXGHG
DV SHUIRUPDQFH FULWHULD WR EH UHSRUWHG RQ DJDLQVW WKH LPSDFW K\SRWKHVLV 7KHVH 263$5*XLGHOLQHV DOVR UHSHDW WKH
SHUPLW UHTXLUHPHQWV IURP WKH 263$5 'HFLVLRQ 7KHVH 263$5 *XLGHOLQHV VKRXOG EH HYDOXDWHG DQG LI QHFHVVDU\
UHYLVHGLQWKHOLJKWRIH[SHULHQFHHYHU\\HDUV,QWHUPVRIXVLQJWKH263$5*XLGHOLQHV WKH\ GHVFULEH WKHPVHOYHV
DVSURYLGLQJ³ JHQHULF JXLGDQFH ´ DQG ³ QRW DOO HOHPHQWV RI WKHVH DUH QHFHVVDU\ DSSOLFDEOH WR HYHU\ &2VWRUDJH
SURMHFW´EXWWKH\VKRXOGEH³ DSSOLHGWRWKHH[WHQWSRVVLEOH´ >6HFWLRQ@  7KHJXLGHOLQHVDUHQRWZULWWHQVRDVWR
SURYLGH \HVQR DQVZHUV RU WKUHVKROGV EXW WR DLG WKH UHJXODWRU LQ XQGHUVWDQGLQJ ZKLFK LVVXHV VKRXOG EH FRQVLGHUHG
DQGKRZ6RWKH263$5*XLGHOLQHVDUHUHTXLUHGWREHXVHGE\263$53DUWLHVEXWWKHLUGHWDLOLVIRUµJXLGDQFH¶DQG
WKHLUDSSOLFDWLRQ WKHUHIRUH DOORZVVRPHIOH[LELOLW\ 

,QDGGLWLRQ DW WKHVDPHPHHWLQJ263$5DGRSWHGDQRWKHU'HFLVLRQ WRDGRSW D*HUPDQSURSRVDO WRSURKLELWRFHDQ




LQWRIRUFHRQ-DQXDU\IRUDOO&2JHRORJLFDO VWRUDJHSURMHFWV LQ WKHPDULQHHQYLURQPHQWH[FHSW WKRVH IRU
HQKDQFHG RLO UHFRYHU\ RU IURP QRUPDO RSHUDWLRQV RU H[SHULPHQWDO SXUSRVHV ZKLFK IDOO RXWVLGH WKH 263$5 FRYHU
+RZHYHUWKHOHJDODPHQGPHQWV WR UHPRYH WKHSURKLELWLRQVRQO\FRPH LQWR IRUFHDIWHU VHYHQ263$53DUWLHVKDYH





















7KH 263$5 &RPPLVVLRQ KDV WD NHQ GHFLVLYH DFWLRQ WRZDUGV UHGXFLQJ WKH QHJDWLYH HIIHFWV RI FOLPDWH FKDQJH DW WKLV \HDU¶V
&RPPLVVLRQPHHWLQJLQ2VWHQGE\DGRSWLQJDPHQGPHQWVWRWKH$QQH[HVWRWKH&RQ YHQWLRQWRDOORZWKHVWRUDJHRIFDUERQGLR[LGHLQ
JHRORJLFDO IRUPDWLRQV XQGHU WKH VHDEHG 7KLV IROORZV SXEOLFDWLRQ ODVW \HDU E\263$5 RI UHSRUWV RQ RFHDQ DFLGLILFDWLRQ ZKLFK




DFWLYLW\7KH&RPPLVVLRQKDVDOVRDGRSWHGD'HFLVLRQWROHJDOO\UXOHRXWSODFHPHQWRI &2 LQWRWKHZDWHU FROXPQRIWKHVHDDQGRQWKHVHDEHGEHFDXVHRIWKHSRWHQWLDOQHJDWLYHHIIHFWV 
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FKDQJLQJDQDUWLFOH LQ WKHERG\RI WKHFRQYHQWLRQZKLFK UHTXLUHV WZR WKLUGVPDMRULW\YRWLQJ LQ IDYRXU DVZLWKDQ




+RZHYHU WKH  PHHWLQ J RI WKH /RQGRQ &RQYHQWLRQ DQG 3URWRFRO GHFLGHG WKDW WKLV LVVXH VKRXOG QRW EH OHIW
XQDGGUHVVHG$ZRUNLQJJURXSZDVVHWXS WRFRQVLGHU WKLV LQFOXGLQJERWK OHJDODQG WHFKQLFDOH[SHUWLVHDQGPHWLQ
)HEUXDU\  LQ%RQQ 7KLV FRQVLGHUHG WUDQVERXQGDU\PRYHP HQW ERWK SULRU WR LQMHFWLRQ DQG DIWHU LQMHFWLRQ E\
PLJUDWLRQ ZLWKLQ WKH JHRORJLFDO IRUPDWLRQ 7KH JURXS FRQFOXGHG WKDW DQ DPHQGPHQW ZDV WKH EHVW RSWLRQ WR DOORZ
WUDQVERXQGDU\ PRYHPHQW DQG GUDIWHG WH[W IRU D SRVVLEOH DPHQGPHQW $Q\ VXFK DPHQGPHQW KDV QRW \HW EHHQ
SURSRVHG DQG ZRXOG QHHG WR EH SURSRVHG VL[PRQWKV EHIRUH WKH/RQGRQ&RQYHQWLRQ¶V DQQXDOPHHWLQJ:LWK WKH




7KH  PHHWLQJ RI WKH /RQGRQ &RQYHQWLRQ¶V 6FLHQWLILF *URXS GHYHORSHG D GUDIW UHSRUWLQJ IRUPDW IRU &2
VHTXHVWUDWLRQIRUPDWV7KLVZDVQRWFRPSOHWHGDQGZRUNZLOOFRQWLQXHDQGZLOOEHFRQVLGHUHGDWWKHDQQXDOPHHWLQJ
RIWKH/RQGRQ&RQYHQWLRQDQG3URWRFROLQ2FWREHU7KLVDQQXDOPHHWLQJZLOODOVRFRQVLGHUWKHRXWFRPHVRI
WKH WUDQVERXQGDU\ ZRUNLQJ JURXS  %RWK /RQGRQ DQG 263$5 UHTXLUH WKDW 3DUWLHV XSGDWH WKHP RQ SHUPLWWLQJ DQG
&&6 DFWLYLWLHV UHODWLQJ WR VWRUDJH RI &2 LQ WKHVXE VHDEHG RQ DQ RQJRLQJ EDVLV )RUH [DPSOH WKH/RQGRQ





7KHVH WZR PDULQH FRQYHQWLRQV DUH YHU\ VLJQLILFDQW IRU &&6 7KH OHJDO XQFHUWDLQWLHV RQ FHUWDLQ &&6 SURMHFW
FRQILJXUDWLRQVEHLQJDEOHWRVWRUH&2LQWKHVXE VHDEHGKDYHEHHQUHPRYHGIRUWKH/RQGRQ3URWRFRODQGW KH OHJDO
SURKLELWLRQV UHPRYHG IRU 263$5 ZKHQ WKH DPHQGPHQWV DUH UDWLILHG 7KH UHPRYDO RI WKH SURKLELWLRQ DOVR EULQJV
ZLWK LWD UHTXLUHPHQW IRU WKHDFWLYLW\ WREH UHJXODWHGDQGVXEMHFW WRDSHUPLWWLQJSURFHVV&RQVLG HUDEOHJXLGDQFHKDV
EHHQ GHYHORSHG WR DVVLVW ZLWK WKLV UHJXODWLQJ DQG SHUPLWWLQJ SURFHVV /RQGRQ¶V 5$0) DQG WKH &2 6SHFLILF
*XLGHOLQHV DQG263$5¶V*XLGHOLQHV DQG )5$0 7KHVH JXLGHOLQHVPHDQ WKDW RSHUDWRUV DQG UHJXODWRUV KDYH FOHDU
JXLGDQFH RQ ZKDW LQIRUPDWLRQ DQG SURFHGXUHV DUH UHTXLUHG WR XQ GHUWDNH &2 JHRORJLFDO VWRUDJH LQ WKH PDULQH
HQYLURQPHQW7KH\HVWDEOLVKVHYHUDONH\SULQFLSOHVIRU&&6 
• $ GHWDLOHG VLWH FKDUDFWHULVDWLRQ DQG ULVN DVVHVVPHQW VKRXOG EH XQGHUWDNHQ LQ DGYDQFH RI SHUPLWWLQJ DQG
RSHUDWLRQLQFOXGLQJPRGHOOLQJRIWKH&2EHKDYLRXU 
• 5LVNDVVHVVPHQWVKRXOGEHXQGHUWDNHQRQDVLWHE\VLWHEDVLV 
• 7KH &2 VWUHDP FDQ FRQWDLQ LPSXULWLHV IURP WKH &&6 SURFHVV EXW DW OHYHOV JRYHUQHG E\ WKHLU LPSDFWV RQ
LQWHJULW\DQGVHWRQDFDVHE\FDVHEDVLV  
• 'HWDLOHGPRQLWRULQJSURJUDPPHVDUHUHTX LUHG 







SULQFLSOHVZRXOGEHUHTXLUHG6WRUDJH LQ WKHZDWHUFROXPQRURQWKHVHDEHGLVH[SOLFLWO\SURKLELWHGE\263$5 

)XUWKHU ERWK WKH /RQGRQ 5$0) DQG WKH 263$5 )5$0 SURYLGH JORVVDULHV ZKLFK WR HQVXUH FRQVLVWHQF\ RI
WHUPLQRORJ\ZLWK WKH ,3&&65DQG*+**XLGHOLQHV+RZHYHURQHVWULNLQJH[DPSOHRIDGLIIHUHQFH LV LQ WKH WLWOH
WHUPLQRORJ\ 7KH /RQGRQ &RQYHQWLRQ XVHV µVHTXHVWUDWLRQ¶ DQG 263$5 XVHV µVWRUDJH¶ 7KH WHUP VHTXHVWUDWLRQZDV
XVHGLQLWLDOO\DWWKHRXWVHWRIZRUNLQ/RQGRQ LWZDV WKRXJKWEHWWHU WRDYRLGFRQIXVLRQE\NHHSLQJWKHRULJLQDO WHUP
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7KHVH PDULQH FRQYHQWLRQV DUH JRRG H[DPSOHV RI HYLGHQFH EDVHG UHJXODWRU\ GHYHORSPHQW LQ D QHZ DUHD ZKLFK
EURXJKW WRJHWKHU PDULQH FOLPDWH DQG HQHUJ\ VFLHQWLVWV DQG UHJXODWRUV DQG NH\ SULQFLSOHV GHWHUPLQHG ZLWKLQ WKHP
ZLOOKDYHZLGHULPSOLFDWLRQVIRUIXWXUH&&6UHJXODWLRQDQGSURMHFWV:KLOVWQRWWRRSUHVFULSWLYHTXDQWLWDWL YHO\ WKHVH





)ROORZLQJ WKH VXFFHVV RI WKHVH FRQYHQWLRQV WKH NH\ SULQFLSOHV HVWDEOLVKHG E\ WKH /RQGRQ DQG 263$5 &2






WKH1HWKHUODQGV 0LQLVW U\RI7UDQVSRUW3XEOLF:RUNVDQG:DWHU0DQDJHPHQW ZKRZLWKWKHDXWKRUVZHUHYHU\
LQYROYHGLQOHDGLQJPXFKRI WKLVZRUN$FNQRZOHGJHPHQW VDOVR WRWKHZRUNLQJJURXS V¶FKDLUPHQ  DQGDOOWKH H[SHUWV





 &RQYHQWLRQIRUWKH3URWHFWLRQRIWKH0DULQH(QYLURQPHQWRIWKH1RUWK (DVW$WODQWLF263$5 0RUHLQIRUPDWLRQ DYDLODEOHDW
ZZZRVSDURUJ
 %ODFNIRUG-3O\PRXWK0DULQH/DERUDWRULHV 
 &DOGHLUD.&KHQ%HWDO 2FHDQVWRUDJHLQ ,3&&6SHFLDO5HSRUWRQ&DUERQ'LR[LGH&DSWXUHDQG6WRUDJH HGV%0HW]2
'DYLGVRQ+'H &RQLQFN0/RRVDQG/0H\HU&DPEU LGJH8QLYHUVLW\3UHVV 
 %ODFNIRUG-HWDO$QLQLWLDODVVHVVPHQWRIWKHSRWHQWLDOHQYLURQPHQWDOLPSDFWRI&2 HVFDSHIURPPDULQHFDUERQFD SWXUHDQGVWRUDJH
V\VWHPV-RXUQDORI3RZHUDQG(QHUJ\3URF,QVW0HFK(QJ3DUW$ 
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